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Solution 1 by Kevin Soto Palacios – Huarmey – Peru  



























= ܛܑܖ࡮ , ૛ࡿ
ࢇ࢈
= ܛܑܖ࡯ 
ࡿ = ඥ࢖(࢖ − ࢇ)(࢖ − ࢈)(࢖ − ࢉ),࢖ = ࢇା࢈ାࢉ
૛
,ࢇ࢈ + ࢈ࢉ + ࢇࢉ ≥
ඥ૜ࢇ࢈ࢉ(ࢇ + ࢈ + ࢉ)  
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√ࢇ࢈ࢉඥ(ࢇ + ࢈ + ࢉ) (࢈ࢉ + ࢇࢉ + ࢇ࢈) ≥ 
≥
√૛ඥ૜ࢇ࢈ࢉ(ࢇା࢈ାࢉ)
ඥࢇ࢈ࢉ(ࢇା࢈ାࢉ) = √૟  (LQQD) 














= ૛ࡾ ⋅ ࢇ࢈ + ࢈ࢉ + ࢉࢇ
ࢇ࢈ࢉ






(ࢇ࢈ + ࢈ࢉ + ࢉࢇ)૛ ≥ (૛࢘࢖)૛ ⋅ ૟ࡾ
࢘
= 




ࢇ + ࢈ + ࢉ = = ૜ࢇ࢈ࢉ(ࢇ + ࢈ + ࢉ)૛ ↔ (ࢇ࢈ + ࢈ࢉ + ࢉࢇ)૛ ≥ ૜ࢇ࢈ࢉ(ࢇ + ࢈ + ࢉ)… (A) 
Let ࢇ࢈ = ࢞;࢈ࢉ = ࢟; ࢉࢇ = ࢠ 
(A) ↔ (࢞ + ࢟ + ࢠ)૛ ≥ ૜(࢞࢟ + ࢟ࢠ + ࢠ࢞) 
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= ඨ૟ ⋅ ࡾ ⋅ ࢖ࢇ࢈ࢉ
૝ࡾ





 Solution 5 by George Apostolopoulos – Messolonghi – Greece  
 













































































Equality holds when the triangle ࡭࡮࡯ is equilateral. 
 
 
 
